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METHOD AND DEVICE FOR DRAFTING AT LEAST ONE SLIVER 

The iiiyention relates a method for draftiiiigi^ le^^ one fiber s|iver,bpmeans;i^^ auto- 
leveling .spinning machine, particularly a c^ing machine pr draw frame comprising 
pairs of rollers which are disppsed one behind another, whereby the crpssrsection of the 
mass of the (at least one) fiber sliver is measured upstreani oftiie poller pairs. The 
invention fi^^ 

means of at lea,st one upsfreaM and one . downstream pair of rollers, with a^ 

sliver crpss-section measuring device upstream of these pairs of rollers for the measuring 

of the cross-section of jthe mass of the (at least one) fiber sliver. 

Spinning machines sudh as cards or* draw fi-ames serve the purpose of forming as uniform 
a textile material as possible from the presented textile material. For thiS: purpose .the 
spinning machines often comprise a auto-leveUng draw frame iri brder to actuate drafting 
elements installed one after the other in the direction of sliver movement in fiinction of 
detected flucttiatipns j^^^ cross-section fluctuation measured before the 

draw frame. lu dteaw fraym thesp 4rafting elements are constituted e.g. by several pairs 
p if rollers instaUed one ^aft^^ the other, between which the fiber sliver or slivers is clamped 
j^png the respective iso-^^ in the direction across the sliver. Since the pairs of 

rollers have different circumfetrential speeds that increase in the direction of sliver 
movement, the fiber bundle consisting of one or several fiber slivers is drawn and evened 
out. In most cases a second sliver cross-section measuring device is provided at the 
output of the draw frame to produce an acknowledgment in a closed auto-leveling circuit 
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or to conbx)l the ieyening but aridipbss^^ stbp i^i cisise^Q 

sliyerthicknQss fluctuations. 

Mostiy mechanical seaniiingidevie^eshave^^ theRieter 
Draw FrameiRSB D30 has a pair of scahriihg disks with axes that are parallel to ieach 
other before the drawing equipment, whereby one scanning disk is fixed in place and the 
other scanning disk is mobile. The fiber sliver or sUvers are guided in a gap between a 
circumferential groove of the;: first scanning disk and a cireumferentiad ring of the second 
scanning disk, whereby the mobile scanning disk is moved away in function of the mass 
fluctuations of the fiber sliver or slivers. The excursion movements are converted by a 
signal converter into electrical voltage values and 
processor to actuate ithe pair^ 

Especially in the case of spinning machines where the scanning gear and the pairs of 
rollers are connected to each other e.g. via a differential gear, the adjustable frequency 
range is relatively Umited with regard to sUver crpss^e^ Because of 

great mass inertia of such an arrangement a desired adjustment is not possible over a 
wide firequency range of long-wave fluctuation (so-called A% values) up to auto-levehng 
lengths of a few centimetersHat high delivery speeds^ Furthers the w«ear of machine 
parts caused by the great band width of the signal content and tlie accelei^^^ 
masses connected to it as well as energy consurnption are relatively high. 
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Fig. i shows autorleveling dra^^ which a ifiber shyer FB nms thr^ a 

mechaniealsliver cf oss-s^^ device 8 land; is th^ into draftiiig 

eqitiipmeptiqpnstiito 

crQSS;rsectidh;;mea.|^ is cpnstituted by 

earlier. 

One of the^two scaiming disks is coupled to a clock generator 1 ! producing a given 
number of cycles or impulses per revolution of this scanning disk. The mobile scanning 
disk is furthermore connected to a signal converter 10 which converts its excursions into 
electrical yoltage values. These voltage values are transmitted to. a mieasufed- value 
delaying unit 12 which in addition receives a number of cycles from the clock generator 
1 1, representing a measure of the speed of the fiber shyei:.FB running through the slivjer 
cross-section measuring device 8. In accordance with these cycles of the clock generator 
1 1, the vohage. values are held back in the measxired-yalue delaying imit 12 which 
represents an electronic memory in form of a FIFO (First-in-First-Out) in function of the 
distance covered by the fiber sliver between the cross-section measiiring device 8 an3|ie 
drafting equipment. When the fiber sliver reaches the fictitious drafting point in the 
drafting field of the drafting equipment with the sliver segment to be auto-leveled^ the 
corresponding measured value is released by the measured-value delaying unit 12 and a 
corresponding adjustment is made in function of the respective measured value. The 
distance betweei^ the measuring point of ^ piair of ^csmrdhg rollers and the drafting point 
is called the auto-leveling application point. For this the measured-value delaying unit 12 
transmits the measured values to an algorithm unit 13 which transmits the rotational 
speed of the drafting equipment rollers concerned and the corresponding information to 
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an auto-lieyeliiig drive %2 on basis the; des^^ and ^jet mq^jlu 

parameters, This aj^ aidifEprenlial ge^^ 

fixed scanning disk of the cross-section measuring device 8, the lower roller 2a of the 

pair of input rollers iias iw loy^ei: rpller iS^a^ 

(differential g^ 

can be .adjusted via a rptatipnal-speed ad[justi intercalated between the main 

itiotbr; Mija^ 

The main motor 14 in tum drives the lower roller 4a of the pair of output rollers directly, 
so that a constant sliver miming speed is obtained. Accordingly, merely the pair of input 
rollers and the pair of central rollers are used for autq-^eveling. 

It is the object of the present invention to furttier develop the method and device of the 
type indicated initially in such manner that a precise drafting of one or several fiber 
slivers is achieved: 

This object is attained through the method indicated initially in that at least one roller of 
the first pair of rollers is actuated on basis.of the measuring signals via a first autor 
leveling circuit and in that at least one roller of a second pair of rollers is actuated- yia a 
seccSid Mo-lfevelifigfircuit 

This object is furthermore attained in a device of the type indicated initidly by means of 
two auto-leveling circuits, whereby at least one roller of a first pair of rollers can be 
actuated via the first auto-leveling circuit and a roller of a secpnd pair of rollers vi^ the 
second auto-leveling circuit. 



6 



S&S 1141 

The advantages of the invention can be seen especially in the fact that the scanning 
signals are processed before the drafting equipment in at least two auto-leveling circuits 
in order to thus iricrease the flexibility and the precision of the actuation of the drafting 
elements or rollers. The (at least two) auto-leveUng circuits can react in this case to 
different signal contents and thus take over a distribution of the actuation tasks. In this 
manner at least one roller of the first pair of rollers and at least one roller of a second pair 
of rollers whicti ban be vmcpupled at least partially with respect litp liheir riiass iriertfa 
actuation can be actuated. 

It is especially preferred to subdivide the measuring signal portions of the (at least one) 
cross-section measuring device with respect to its frequency into at least two frequency 
ranges. Based on the appurtenance of measuring signal portions to different frequency 
ranges, the. roUers.of different pairs of rollers can then be actuated. In this manner the 
auto-leveling is also divided within the frequency range. Thereby every frequency band 
can be divided Miong machine elements according to its energy requirements. 

The possibility exists of using low-frequency measuring signal portions, i.e. longer-wave 
sliver cross-section fluctuations, to control machine elements or drive elements with 
greater mass moment of inertia. Therefore higher-frequency measuring signal portions 
can be used to control drive elements. with lower mass rnoment of inertia. Due to the low 
mass moment of inertia these machine elements can be acceletated i or braked; more 
quickly so that these inachine elements can also follow the higher-frequency measuring 
isignal portion^, ©yera^^^ more precise achieved thereby^ whereby 
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longer-wave , as well as shorter-wave fluctuations of sliver cross-sections can be auto- 
leveled optimally. 

It benefits signal processing if the measuring signal portions of the shver. cross-section 
nieasuring device upstream of the drafting equipment are assigned to at least one lower 
and one upper frequency range. In order to be able to use all frequency portions of the 
sliyer cross-section fluctuations, the lower and the upper frequency ranges are preferably 
close together, and it is especially preferred iif they overlap without a gap. The upper 
frequency range is preferably selected so that an essentially loss- free processing of the 
machine elements with lower mass moment of inertia is possible. It is also preferable to 
select the lower frequency range so that an essentially loss-free processing of the machine 
elements with higher mass moment of inertia is possible. 

It has been shown to be advantageous if the lower frequency range comprises frequencies 
within the range of approximately 0 to 3 Hz and the upper frequency range frequencies in 
the range of 3 to 100 Hz. These frequency ranges should however not be regarded as 
being fixed, but can be advantageously selected or adjusted depending on the auto- 
leveling draw frame and/or material to be drafted or on other parameters. Nor is the 
mentioned maximum frequency of 100 Hz a technologically imposed magnitude. 
Depending on the design of the; drafting equipment or of the participating masses to be 
acceleratedUbwer. 6ij y gher 

Different; pQss^^^^ signal^ poirtions to 

different frequency ranges : fri preferred examples of embodiments frjeqiiency filters 
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prodiiped: -foim^ ^an^ 

in the first auto-leveling circuit a roller of the pair of input rollers and one of the pair of 
central rollers is preferably actuated, while a roller of the pair of delivery rollers is 
actuated in the second auto-leveling circuit. Contrary to the state of the art described 
above, the pair of delivery rollers is thus also used for auto-leveling. It is therefore 
possible to auto-level possible shver cross-section fluctuations of higher frequency by 
actuating the pair of delivery rollers due to its lower mass inertia. Since this auto-leveling 
at output does not produce any additional drafting in the medium, the known 
disadvantages of output auto-leveling, consisting in particular in variation of the sliver 
depositing speed and the resulting occurrence of problems in these known machines with 
regard to clean deposit of the drafted fiber sliver in a spinning can are avoided. -The 
described preferred variant of the invention provides however in principle an input auto- 
leveUng with superimposed output auto^leveling. The basic drafting and the autp-leveling 
of low-frequency sliver fluctuation up to e.g. 3 Hz are provided by means of the low- 
fi-equency auto-leveling which is in principle that of the known auto-leveling e.g. in the 
Rieter draw frame RSB D30. The upper-frequency band is then modulated up to that 
drafting by means of tbe higher-frequency auto-leveling in the draw franie. This higher- 
frequency auto-ley eling represents a precise CV% auto-leveling, whereby the pV% value 
is d^efined as^^^.C^^ Gy% is t|eiy|^^ 

shver imevenness),: S is the standaard deviation and x is the mean value of all samples. 
The especially preferred enabpdiment qfcthe inveirtipn^ 
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charaetOTzed by superimposed auto-leveUng; yia ljie drafting equfpment or pair of 
rollers. 

Actuation takes place in the first and second auto-leveling circuit in such manner that the 

point of auto-leveling appification or point of drafting in the drafting fi^^ 

pair of eenttail rpllers and the pair of delivery rollers is identical for both auto-ley eling 

birciiitss'i^ 

and nft^ of th^ tvi^ autojeyehng circuits relative to each other (by 

meansji^^ 

Alternatively or in addition to the actuation of a roller of the pair of delivery rollers, at 
least one roller of a pair of calendar rollers located downstream of the chrafting equipment 
can be proviided in the second auto-leveling circuit or also in a third auto-leveling circuit. 
This makes it possible, for example, to coordinate the circumferential speejd of the pair of 
dehvery rollers and of the pair of calendar rollers with each other in order to create 
synchronous miming iii such manner that no drafting occurs between these two pairs of 
rollers. It is therefore not absolutely necessary, in using such a design, for the drafted 
fibeKsliver to leave the draw frame at; a constant outpufcspeed. 

Installation of a low-pass filter before a first target value step in the first auto-leveling 
circuit is especially preferred. The voltage signals released preferably by the measured- 
vatlixe delaying device at first go through this (at lea.st one) low-pass filt^fbefb 
switched up to a target value step in the first auto-leveling circuit (actual yalues). This 
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target value step furthermore preferably receives the rotational speed of a main motor 
(target values) determined by a tachometer generator in order to determinef a target value 
for a first auto-leveling drive from these switched-up signals. The first auto-leyeling drive 
then drives, as in the state of the art, a differential gear which drives the mechanical 
scanning gear as well as the lower rollers of the input and the central pairs of rollers. 

It is especially preferred to install at least one high-pass filter in the second auto-leveling 
circuit upstream of a second target value step. In addition to the high-frequency voltage 
signals of the sliver crossTsection measuring device (actual values) the voltage signals 
(target values) representing the rotational speeds of the main motor are preferably also 
switched up the second target value step. A second auto-leveling drive serving to drive 
naacMne elements Avith^^ mass inertia is preferably provided downstream of the 
output of the second target value step. Such a machine element is preferably a roller of 
the pair of deUvery rollers. 

The secoiidiauto-le^ a sbcond. differential g^ 

preferably receives its basic rotational speed also from the main motor. The second autp- 
ieveling drive thus oscillates syminelricy!^ around the rot^ional sjpeed tf in jiunction of 
the thick and thin spots of the (at lea^t pne);fiber sliver. 

Alternatively, the second auto-leveling drive provided in the second autp-leyeling circuit 
for the leveling of the high-frequency irieasuring signal por^ 

direct actuation of at least one roller of the corresponding pair of rollers^ preferably the 
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^)air ofideUyei^^rplle^^ titii^pmbdc^me^^^ 
gear is therefore required in the second autp-leveling circuit. Precise driving of the auto- 
leveling diive whichidoesmot pscillatejaround-the rota^^ speed 0 iSi|oficotirse requir 
in thisilcase. 

In an advantageous! alternative embodiment of the invention the lower frequency range in 
the first auto-levehng circuit is delimited by a low-pass filter of at least first order, 
whereby the signals iniithe upper^firequency range^^^^ formed fr^ measuring 
signal by subtraction of the low-pass filter signal output. Amplitude and phase errors of 
the original measuring signals in the upper fi"equency range or in the second auto-leyeling 
circuit that were locked out by the low-pass filter or were allowed to pass defectively are 
hereby preferably takeni into account: 

In.an altemative embodiment the upper frequency .range is limited downward by:,a:high?i 
pass filter of at least first order, whereby the signals in the lower frequency range are 
formed by subtracting the high-pass filter signal output from the original measuring 
signal. Thereby possible amplitude and phase errors are automatically compensated for^ 
i^e. no amplitude or phase: jumps j^ccuri 

In an advantageous vsuiant of the ir^eiiti^ machine elements comprising^^^^ -jdrafting 
equipment elements and having an overall higher moment: of mass inertia than machine 
elements with an overall lower moment of mass inertia are used as low-pass filter. Parts 
of the machine with relatively high moment of mass inertia are thereby themselves used 
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as frequency-separating low^ass filter. run in that case through 

the first auto-leveUng circuit and are furthermore branched off into the second auto- 
leveling circuit. To control the low^pass filter effect a tachometer generator can be 
advantageously provided to measure the rotational speeds of at least one of the drive 
elements, in particular of a roller, whereby this roller is part of the machine elements with 
bigh nrame of mass inertia. 

In a special embodiment of the variant described above the output of a first target value 
step in the first auto-leveling circuit is connected to the input of a target value step in the 
second auto-leveling circuit. In this embodiment it is not necessary to split the measuring 
signal following the measured-value delaying unit by means of a low-pass and a high- 
pass filter. The measuring signal of the sliver cross-section measuring device can rather 
be switched up to the target value step in the first auto-leveling circuit following 
conversion in the signal converter. The output signal of this target value step serves on 
the one hand to produce a control signal for the drive elements in the first auto-leveling 
circuit, (the assistance in this by a first auto-leveling drive and a differential gear being 
especially preferred) and on the other hand in form of a target value as input signal for a 
target value step in the second auto-leveling circuit. The actual value for the second target 
value step is here produced preferably by measuring the frequency portions converted by 
the machine into amplitude and phase in the first auto-leveling circuity e.g.; by connecting 
a tachometer generator to one of the central rollers to produce the above-mentioned 
actual values for the second target value step . The high-pass filter of the second auto- 
ley elirig circuit is thus reahzed in principle by the machine itself without requiring any 
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bther filters; of lower frequencies that the machine can 

utilize in ffi^^^^ circuit are measured and are subtracted from the 

rheasxiring sigjii^^^^^ step to be processed overall md comprising 

all fequenciesS 

Ihe: voltage signals produced by a tachometer generator can be ladvantageously switched 
up to the input ofthe tabrget value step of the second auto-leyeling circuit in function of 
the rotational speeds of e.g. a central roller or an input roller. These voltage values of the 
tachometer generator can be synchronized with a clock generator connected to the sliver 
eross^section meaisurmg device before they are switched to the; input of the target vahxe 
step of the : second auto-leveling |Gii:(^ 

Instead of merely one sliver cross-section measuring device, it is also possible to use 
several such measuring devices before the drafting equipment. 

The (at least one) sliver cross-section measuring device may be e.g. in form of a 
mechanical scanning device. Alternatively or in addition^ a microwave sensor with a 
respnatpryC^ 

Advantageous fii^^ invention are charactenzed 

characteristics of the sub-claims. 

Different examples of embodiments of the invention are explained in further detail below 



14 



S&S 1141 

thrpughjtKe figures; 

Fig. 1 shows a schematic circuit arrangement according to the state of the art, 
Fig. 2 shows a schematic circuit arrangement according to the first embodiment of the 
mvention. 

Fig. 3 shows a schematic circuit mrangement according to a second embp of the 
invention, 

Fig. 4 showsua schematic cii^uit iirrauig^ of the 

invention and 

Fig. 5 shows a schematic circuit arrangement according to a fourth; embodiment of the 

mventiipn^ 

The different embodiments of the invention to be discussed below are starting fi*om the 
state of the art shown in Fig. 1. Other drive principles as well as circuit arrangements are 
hbweyer also covered fo}^ the inyerrtiye idea. 

According to Fig. 2 the sliver cross-section fluctuations are determined mechanically by 
means of a slivei* cross-section measuring, device 8. The term "sliver cross-section 
fluctuations" is to he understood within the framework of this invention also as sliver 
miaiss fluctuations, sliver thickness fluctuations, sliver volume fluctuations or similar 
concepts. The measured values of the sliver cross-section fluctuations are converted in a 
signal converter 10 into digital voltage signals and are transmitted to a measured-value 
delaying unit 12 which is reahzed e.g. in form of a hardware or software FIFO (First-In- 
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First-Out) memory. Thejisliver crpss-sectipn measimng devicq 8 is furthermore followed 
by a clock generator 1 1 producing an impulse in function ofi a given fiber sliver segment 
length, e.g. 1.5 mm and transmits the impulse number also to the measured-value 
delaying unit 12. Depending on the running time of the fiber sliver FB firom the sliver 
cross-section measuring device 8 to the desired drafting point or auto-leveling starting 
point in the drafting equipment consisting of the pairs of drafting rollers 2a^ 2b, 3 a, 3b, 
4a, 4h^the delayed voltage signalsSare fransmitted^fix)m the measured-value delaying unit 
12 to a low-pass filter 20 in a first auto-ley eling circuit. After going. through „the low-pass 
filter which riiay allow the passage of fi-equencies within a fi:'equency range of e.g. 
approximately 0 to: approximately 3 Hz, the s 

transmitted to a first target- value step 21 in the first auto-leveling circuit target values. 
Furthermore a voltage value is switched up by a tachometer generator i6. which 
determines the rotational speed of a main motor 14 and converts it into a corresponding 
voltage signal target values.. The output of the target-value step 21 is. switched up to a 
first auto-leveling drive 22 which drives a first differential gear 23. The first differential 
gear 23 receives the basic: rojta^^ sjjeed j&om the main motor 
speed can be set by a rotational-speed setting unit 15, 

The first auto-leveling drive 22 is preferably designed in form of a servo drive producing 
a rotational control speed for the differential gear 23 which is preferably in form of a 
planetary gear. The differential gear 23, a scanning roller of the sliver cross-section 
ineasuring device 8, the lowerroller 2aof the,pair ofinput rollers as >yell as the lower 
roller 3a of the pair of central rollers are driven at this controlled starting speed of the 
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diffierential gear 23; The rotational Speeds the rollerSi:2a £md;;:3ai;are nbt ne^^^ 

equd. It is possible^ for exar^ a fixed rot^^ 

The second auto-leveling circuit according to the invention comprises a high-pass filter 

30 at the input of wl^ the wlta^^ delaying unit 12iare 
given. The Mjgh-pass^^ 

aj)proximately ; 3^^ to approp Hz to pass. The thus filtered ypUage; sign 

switched up to a second target-value step 31 (actual values). The second target- value step 

31 receives furthermore the rotational speed of the main motor 14 (target values) 
converted into voltage values by the tachometer generator 16. The second target-value 
step 3 1 detepiinesi aiicontrol rotationaliispeed fix>m these signals for a second autor 
levehng drive, advantageously again a servo drive. The second auto-leveling drive 32 
drives a second differential gear 33 of the second auto-leyeling circuit, whereby this 
second differential gear 33 also receives its basic rotational speed from the main motor 
14. The lower roller 4a of the pair of delivery rollers is driven at this controlled starting 
speed of the second differential gear 33. The two auto-leveling circuits thus realize an 
input leveling with superimposed output leveling, whereby the second auto-leveling drive 
oscillates symmetrically around the rotational speed 0. Additional drafting is not 
ipr6dueed::%:ti|e 

As shown in the embodiment shown in Fig; 2; the longer-wave sliver crossisection 
fluctuations can be compensated for sufficiently by the machine elements with greater 
inass inertia such as the mechanical scanning gear-of the sliver cross-section measuring 
device 8, the first differential gear 23, rollers 2a, 3a. The higher-frequency sliver cross- 
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section fluctuation can be! compensg^ fbr^by means of^ifl^ buQ)iit leveling by actuating 
the roller 4a; ;of the pair^ 

frequency ranges are again reunited, so that wear of e.g. motor drive belts, caused by the 
great shver width of the signals, can be reduced. The wear caused by the acceleration of 
great rhasses as- wiell asiikreaseci =e^ dnyfefti^ which 

remains in part;|\vi^ 

levdihg;li|ghrifre^^ sliyer;! cips^^ can^aka 

In the embodiment of Fig. 2 as well as in the analogous ones of Figs. 3 to 5 the auto- 
leveling processor comprises the measured-value delaying unit 12, the low-pass filter 20, 
the high-pas's filter 30, the first target- value step 21 mid the second target-value step 31. 
These elements are reproduced in the software in the a.uto-leveling processor. 

•Hie enibodinient pf E 3 differentiates itself fe^ of Figrl inlthatiit^^ 
its own high-pass filter to filter the voltages representing the low-frequency shver cross- 
section fluctiiatipns; The iinfilteii'ed voltage isignalsit^ 

signals filtered by a low-pass filter 20 as in Fig. 2 are switched on the other ;hand,tp a 
subtractioii elenient 135^ by Ifte measured-iyahie dekying unit jI 2 T&isubtracliqii element 
135 delivers the output values which ,only contain the high-frequency si^al portions of 
the sliyer thiclaiess flucl^ations and frarismits^t^ second, 
multiplying target-value step 131 of the second auto-leveling circuit. The target values of 
this second multiplying target-value step 131 are received by a tachometer generator 16 
converting the rotational speed of the main motor 14 into a corresponding voltage signal, 
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similarly as in the embodiment according to Fig. 2. The functionaUty of the embodiment 
according to Fig. 3 is otherwise analogous to the one of Fig. 2. 

Fig; 4 shows a third embodiment of the invention. The first auto-leveling piircuit, with a 
first target value ^tep 221, a first auto-leveling drive 22 and a first differential gear 23 are 
unchanged fiom the embodiment as in Fig. 2 (merely the low-pass filter 2 missing). 
An output leveling superimposed according to the invention is realized in this 
embodiment in that the putput of the^first Jarget value step 221 is not only appUed to the 
first airto-leveUng drive; 22 1 but: aiso as a target vahie to the second, subtra<;ted target vdlue 
step: 23 1 Tibf a secorid afutp^leveling cir^ The actual values for this second target vahie 
step 231 are determined firom tiie voltage values produced by ;a tachometer LgCTLerator l lis 
which detec^lihe rdl^ of the central jyairiof rollers in 

the embpdimer^^ The rotational §p^ 2a, 2b, 3a ;for exarnple 

c(wld; als& be scanned. 

In other wpHsf a Mgh^ realized in the second autp-leveling circuit by the 

machine itself, whereby the tachometer generator 116 measures the frequency portions 
converted by the machine in thie iSrst auto-leveling circuit:; into ph^se,; ile: 

measuring signal portions of relatively low frequency in order to subtract them firom the 
overall signal which contains all the firequency portions in the second target value step 
231. 

As a result , of the comparison between the subtraction of the target and actual values, the 
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second target yalueistep 231 detemines target yal]^^ 

fre(g[uency measim pprtipns for a second auto-l|yeiing drive 3^^ produces 

aic^htrpl speed for ^ diffCTential gear 33 ifrom tii^ lilhe ic^er roller 

4a of the pair of delivery rollers is driven with this controlled starting speed of the second 
differential gear 33. As a result the desired drafting changes are obtained in the main 
drafting field formed by the pair of central rollers and the pair of delivery rollers, so that 
thei^Uver ciiiissT^^ ofjtheite^ 

In the embodiment of Fig. 5, similarly to that of Fig. 2, a low-pass filter 20 arid a high- 
pass filter 30 are again provided to divide the measxxred-signal portions of the sliver 
cross-section measuring device 8 into low-frequency signal portions and high-frequency 
signal portions.vPf course several filters can be -provided for the respective firequency 
ranges, as also in the similar embodinients described before. The essential difference in 
the embodiment of Fig. 5 from that of Fig. 2 is that the control speed produced by the 
second auto-leveling drive 32 is not given to a differential gear but is switched directly to 
the lower roller 4a of the pair of delivery rollers. It should be noted that of course in this 
as in preceding embodiments, it is also possible to drive the upper rollers of the different 
pairs of rollers, By actuating the roller 4a directly the second differential gear can be 
omitted. In this embodiment a coupling of input leyeling to output leveling niust hpwev 
be omitted., The output leveling cian rattier produce additional drafting by means of the 
second auto-ley eling drive so that the delivery speed is not necessarily constant. In that 
case the possibility is given that the second auto-leveling drive 32 may drive in addition 
pair of calendar rollers or a draw-off device downstream of the drafting equipment so that 



20 



S&S1141 

the ipair of delivery rollers and the p^r ofccalendarrroUers may fiber sfli^er 

synchrpnou3ly. 

The invention can also be used with individual drives in spinning machines. It is essential 
that sliver cross-section fluctuations, from signals received before the drafting equipment 
is leveled in at least two auto-leveling circuits so as to be able to take into account in 
particular the different moments of inertia of different machine elements in these auto- 
leveling circuits. Thereby a frequency band width enlargement can be obtained in 
leveling drafting of the (at least , one) fiber sliyer: 
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